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Abstract 
In order to create the perfect resistance training program for their athletes, coaches must master the 
ability to control all variables of training over time in order to maximize physiological responses - this is a 
concept known as periodization (3, 6, 7, 8, 9, 10, 19, 21, 24, 25, 26). 
Periodization was first established in Russia, after the conclusion of the 1956 Olympic games (7, 21). 
Though simple in its principle and aim, periodization is frequently misunderstood due to the hyper-
specific research that surrounds it (3, 4, 7, 8, 10, 15, 21, 23, 25). Over the last five decades, researchers 
have produced a multitude of studies that look at specific variables of periodization, which this paper will 
later examine, but many of them prove to be inconclusive due to uncontrollable factors outside of training 
(3, 4, 7, 8, 13, 14, 19, 21). These uncontrollable factors make it difficult to be absolute in any conclusions 
surrounding the topic of periodization, though there are a number of considerations that make 
periodization very valuable (25). 
Periodization is of paramount importance when creating resistance training plans due to its role in the 
manipulation and subsequent control of variables over time (3, 6, 7, 8, 9, 10, 19, 21, 24, 25, 26). Without 
control of variables, resistance training becomes an aimless and non goal-oriented task (25, 43). In 
comparison with non-periodized resistance programs, periodized plans prove to be significantly more 
effective in strength gained, lean mass gained, and percent body fat lost (1, 5, 6, 11, 15, 25). Periodization 
will likely remain a topic of controversy for a long time to come, as coaches continue to seek the most 
effective combination and manipulation of training variables at their disposal (23). 
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INTRODUCTION 
In order to create the perfect resistance training program for their athletes, 
coaches must master the ability to control all variables of training over time in order to 
maximize physiological responses - this is a concept known as periodization (3, 6, 7, 8, 
9, 10, 19, 21, 24, 25, 26). 
Periodization was first established in Russia, after the conclusion of the 1956 
Olympic games (7, 21). Though simple in its principle and aim, periodization is 
frequently misunderstood due to the hyper-specific research that surrounds it (3, 4, 7, 8, 
10, 15, 21, 23, 25). Over the last five decades, researchers have produced a multitude 
of studies that look at specific variables of periodization, which this paper will later 
examine, but many of them prove to be inconclusive due to uncontrollable factors 
outside of training (3, 4, 7, 8, 13, 14, 19, 21). These uncontrollable factors make it 
difficult to be absolute in any conclusions surrounding the topic of periodization, though 
there are a number of considerations that make periodization very valuable (25). 
Periodization is of paramount importance when creating resistance training plans 
due to its role in the manipulation and subsequent control of variables over time (3, 6, 7, 
8, 9, 10, 19, 21, 24, 25, 26). Without control of variables, resistance training becomes 
an aimless and non goal-oriented task (25, 43). In comparison with non-periodized 
resistance programs, periodized plans prove to be significantly more effective in 
strength gained, lean mass gained, and percent body fat lost (1, 5, 6, 11, 15, 25). 
Periodization will likely remain a topic of controversy for a long time to come, as 
coaches continue to seek the most effective combination and manipulation of training 
variables at their disposal (23).  
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TRAINING PRINCIPLES 
 General Adaptation Syndrome, known as GAS, states that, when exposed to 
stress, three phases of adaptation will occur: the alarm phase, the resistance phase, 
and the exhaustion phase (7, 23). The alarm phase occurs when the athlete will 
experience mild fatigue or a decrease in performance (23). The resistance phase 
occurs when the body naturally responds to the stressor by adapting with less soreness 
and an improved performance (also known as supercompensation) (23). Finally, if the 
individual is unable to adapt to the stress, the exhaustion phase occurs  (7, 23). There 
are several implications of GAS principle when considering periodization for athletes; 
one of the most important is the ability to regulate one’s fatigue properly over a long 
period of time (7, 10, 15, 23). Fatigue management is controlled by manipulating the 
training variables of volume, intensity, and frequency - which will be discussed later in 
this paper - and their relationship to the principle of overload (25). 
 The principle of overload states that any individual who is exposed to training that 
goes beyond normal levels of physical performance will adapt to be able to achieve that 
higher level of performance in future exercise bouts (5, 11, 19, 24, 27, 28, 29). As the 
GAS principle indicates, when an individual continues to make gains from an exercise 
program, they will need to introduce more challenging stimuli in order to continue in their 
progression (28, 29). As muscles increase in both size and strength over time, they will 
naturally be able to produce more force and thus accrue more gain (25, 28, 29). This 
involves the concept of progressive overload, which states that, to continue creating 
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adaptation, the individual must increase stress to the muscle over time that is 
proportional to that of the progress made (5, 24, 27, 28).  
 In order to progressively overload effectively, one must properly apply the 
principle of specificity to their training, which states that the adaptations that one 
experiences in training are specific to the stress provided (27, 28, 29). The principle of 
specificity dictates which specific adaptations that an individual will acquire through their 
training, so it plays an imperative role in the overall picture of periodization (27, 28, 29). 
Additionally, the specificity of exercise dictates which muscle groups and movement 
patterns will be primarily developed through exercise (28). An example of this would be 
a baseball pitcher addressing a weak point in his shoulder through selecting exercises 
that involve the rotator cuff muscles in order to improve the circumductive nature of the 
throwing motion (28).  
 After having trained specific movement patterns over a sustained period of time, 
the individual will adapt and will need new stimuli to continue getting stronger (20, 27, 
29, 30). Variation in a resistance training program refers to the changing of variables 
including weight used (intensity), volume performed, type of contraction, and speed of 
contraction through different blocks of training (29). Additionally, manipulation of these 
variables in the short term potentially reduces stress on certain muscle groups, thereby 
promoting supercompensation (27). Variation in resistance training may also create 
greater adherence of the individual to their program due to the novelty behind learning 
new movements (30). Variation in periodization is what allows the individual to 
continually adapt without becoming stuck at significant plateaus in strength gains (20, 
27, 29, 30). The principle of variation also directly impacts the principle of individuality, 
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which states that each athlete may respond differently to the same stimulus based on 
his or her genetic predispositions to gain strength (42). The principle of individuality 
dictates that coaches should utilize variation in order to uncover what stimuli are optimal 
for each athlete (42). It also says that the athlete must vary exercise selection, volume, 
intensity, and frequency depending on their individual needs (42).  
 
THE FITNESS-FATIGUE MODEL 
 The fitness-fatigue model of training describes the relationship between an 
athlete’s performance and their level of fatigue (44). Fatigue is defined as maladaptation 
to a training stimulus which, if managed properly, can later be attributed to an increase 
in performance following the GAS principle (7, 23, 44, 45). The fitness fatigue model 
states that, after a significant amount of acute stress to the body, fatigue will initially 
increase and performance will decrease (44, 45). After proper recovery, fatigue will 
decrease, and performance will increase (44, 45). After a period of time, if fatigue 
accumulates beyond the individual’s recoverable capacity, overtraining will occur and 
performance will significantly decrease (28, 29, 44, 45). Performance will benefit, 
however, from a short-term period of overreaching, wherein an excessive amount of 
stimulus is placed on the individual followed by a period of recovery (6, 8, 21, 23, 25, 
44, 45). This results in an acute increase in performance, and is typical of athletes such 
as powerlifters or weightlifters who need to be at peak levels of fitness on one particular 
day of the year (44, 45). This is why manipulating the variables of volume, intensity, and 
frequency are of paramount importance to increasing strength (3, 6, 7, 8, 9, 10, 19, 21, 
24, 25, 26). 
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TERMINOLOGY: VOLUME, INTENSITY, FREQUENCY 
Volume is defined as the total amount of work performed as either sets multiplied 
by reps and load (tonnage), or simply as sets multiplied by reps (6, 10, 18,19, 20, 24). 
Volume is an essential component of any periodization model, given that it needs to be 
balanced in tandem with intensity (25). Intensity simply refers to the amount of weight 
used in a given exercise (10, 18, 19, 20, 23, 25, 27, 30). Depending on the phase and 
goal of a training cycle, the relationship between volume and intensity will change (25, 
26). For example, if the athlete is in a hypertrophy phase (muscle-building phase), 
overall volume will be higher, and intensity will be lower (10, 18, 19, 25, 26, 27). If the 
athlete is in a strength or power phase (a phase wherein gaining strength or power is 
the primary goal), in general, prescribed intensities will be higher and volume will be 
lower (10, 18, 19, 25, 26, 27).  
 Frequency simply refers to the amount of times per week or month that a specific 
exercise is performed (6, 10, 25, 26, 27). Generally speaking, the recommended 
frequencies per muscle group per week is two to three times, though this will vary 
depending on individual physiological responses and variables outside of training such 
as scheduling and free time available (6, 25, 26, 34, 35, 36).  
 The balance of volume, intensity, and frequency are the building blocks of any 
periodized program (25, 31). Manipulating these variables within each week and month 
allow athletes to aim and achieve their individual goals (25, 31, 32, 34, 25). 
Recommendations for starting points are as follows: if the primary goal is hypertrophy, 
10-20 sets per muscle group per week, with a 2x per week frequency, and with ⅔-¾ of 
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total volume in the 6-12 repetition range, with the remaining volume in the 1-6 and 12-
20 repetition range (25, 31, 32, 33). If the primary goal in training is strength, frequency 
and total sets remain the same, while ⅔-¾ of the volume should be in the 1-6 repetition 
range and the remaining volume in the 6-20 repetition range (25, 31, 32, 33).  
 
TERMINOLOGY: MICROCYCLES, MESOCYCLES, AND MACROCYCLES 
A microcycle is defined as a short period of training, typically one to four weeks 
(most often one or two) (9, 10, 18, 19, 20, 26). A mesocycle is defined as a period of 
training between one to four months (9, 10, 18, 19, 20, 26). A macrocycle is defined as 
a period of training between 9-12 months (9, 10, 18, 19, 20, 26). Properly planned micro 
and meso cycles, which constitute the macrocycle plan, take into account volume, 
intensity, and frequency in relation to the individual’s goals in training (9, 10, 18, 19, 25, 
26).  
 
MODELS OF PERIODIZATION - LINEAR 
Linear periodization, otherwise known as Western periodization, is a model of 
progression that begins with higher volumes and lower intensities across all exercises 
and gradually moves towards lower volumes and higher intensities across all exercises 
(2, 3, 5, 6, 8, 10, 11, 12, 13, 15, 16, 18, 21, 23, 24, 25). During the commencement of a 
linearly periodized program, higher rep ranges, lower intensities and fewer sport-specific 
movements (namely for individual strength athletes) should be utilized to achieve 
physiological adaptations such as muscular endurance and hypertrophy (2, 8, 23, 24, 
25). Both muscular hypertrophy and muscular endurance play imperative roles in 
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increasing strength and power potential through increased cross-sectional area as well 
as increased work capacity of the muscle fibers (2, 8, 23, 24, 25). These adaptations 
will have great carryover to further adaptations such as strength and power in later 
phases of training where more specific movements will be used (for individual strength 
sport athletes) and lower overall volume will be accumulated (2, 8, 23, 24, 25).  
It is important to recognize that linear periodization, as well as all other models of 
periodization, were created to be adapted to each athlete’s sport-specific requirements 
(25). An example of this is a model of linear periodization that begins with a volume 
phase, where intensities are low and volume is high, transitions into a strength phase, 
where volume decreases and intensity increases, and ends with a power phase, where 
both intensity and volume decrease (21, 23, 24, 25). This could apply to an athlete such 
as a football player, who needs to transfer maximal power adaptations into the start of 
the season, but who also needs to reduce fatigue at the same time by decreasing 
volume and intensity over time (21, 23, 24, 25). This kind of model would not apply to a 
strength athlete such as a powerlifter, who needs to continue working with higher 
intensities and decreased volumes leading up to a taper prior to competition (21, 23, 24, 
25).  
Linear periodization is not without its limitations, however. Given the long phasic 
nature of the linear model, certain adaptations, such as muscular hypertrophy, are 
difficult to maintain in later phases of training (21, 23). This is likely due to a disuse of 
the adaptation achieved over a long period of time (21, 23). Additionally, linear 
periodization does not take into account the in-season taxes to the athlete’s recovery; 
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athletes are not able to ‘peak’ a particular adaptation during their season due to fatigue 
accumulated from their sport (21, 23, 25).  
 
MODELS OF PERIODIZATION - BLOCK 
Block periodization is a training model that divides the macrocycle into 3-4 
mesocycles (blocks) that are each designated to achieve specific adaptations (2, 6, 8, 9, 
14, 21, 23, 25). Though block periodization shares many elements with linear 
periodization, such as varying volumes and intensities, the periods of time (the 
mesocycles) in which specific adaptations are focused are much shorter; in linear 
periodization, mesocycles typically last several months, whereas in block periodization, 
mesocycles last 4-6 weeks (2, 6, 8, 9, 14, 21, 23, 25). This allows athletes who need to 
be in peak condition multiple times a year, such as a powerlifter or sprinter, to plan 
these shorter blocks based on competition dates (25). An example of a block-periodized 
program would begin with a higher volume, lower intensity block, and would continue 
with a lowered volume, higher intensity block, culminating in a taper (a period of time to 
decrease either volume, intensity, or both in order to supercompensate) to peak 
performance (6, 8, 21, 23, 25). Outside of the shorter mesocycle plans, block 
periodization is similar to linear periodization in its fundamental elements (2, 6, 8, 9, 21, 
23, 25).  
 
MODELS OF PERIODIZATION - UNDULATING  
Undulating periodization is a form of periodization that utilizes more frequent 
changes to volume, intensity, and repetition ranges (3, 5, 6, 10, 11, 12, 13, 14, 15, 16, 
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17, 22, 23, 25). Daily undulating periodization (DUP) changes these variables on a daily 
basis (throughout the microcycle), while weekly undulating periodization changes these 
variables every week (5, 15, 25). Like block periodization, DUP and WUP attempt to 
eliminate the potential downfalls of disuse to muscular adaptation that linear 
periodization creates, and like linear periodization, undulating programs follow a 
progression of focusing on hypertrophy, then strength, and finally power (5, 15, 21, 23, 
25). An example of a DUP progression would be training hypertrophy on the first day of 
the week, then strength two days later, and finally hypertrophy another two days later 
(5, 15, 21, 23, 25). A WUP model would follow this same progression, except in a 
weekly instead of daily progression (5, 15, 21, 23, 25). 
 
MODELS OF PERIODIZATION - A COMPARISON AND CLOSER LOOK 
Though there are a multitude of studies comparing the popular models of 
periodization, the answer as to the question of which model is best remains uncertain 
(25). Several studies have directly compared the effects on gaining strength using linear 
periodization against daily and weekly undulating periodization (3, 5, 6, 10, 11, 12, 13, 
15, 16, 23, 25, 37). In a number of these studies, the groups that utilized undulating 
periodization over short (4-6 weeks) and long (12+ weeks) periods of time were shown 
to increase their overall strength at a greater rate than groups that utilized linear 
periodization (10, 11, 15). There were a number of other studies, however, that 
concluded that there were no differences in strength gains, provided that total volume 
across all exercises was equated (13, 16, 23, 37). Other studies have also looked at the 
comparisons between block-periodized programs and linear-periodized programs (2, 8, 
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9, 21, 23). Some of these studies conclude that block-periodized models result in 
greater strength gains than linear-periodized models (2, 8, 21, 23).  It is worth noting, 
however, that many of these conclusions are based off of short-term findings that lead 
researchers to make statements such as “these findings suggest that BP (block 
periodization) may be more effective than TP (traditional periodization)” (2). Very few 
studies have looked into the comparison between block-periodized programs and 
undulating programs, but the ones that have show a greater increase in overall strength 
in the block periodized groups when volume was equated (38). 
 It is difficult to discern which model of periodization will result in the greatest 
amount of strength gains for a number of reasons. The first reason is that there is a very 
limited amount of data that shows that one model of periodization is superior to another 
(39). The second reason is that, while there are trends that lead us to believe one model 
may be superior to another, as in the comparison between linear periodization and 
DUP/WUP, there are always other cases that show the exact opposite or that are 
inconclusive (3, 5, 6, 10, 11, 12, 13, 15, 16, 23, 25, 37, 39). The third, and perhaps most 
notable reason, is that there are an infinite number of ways that one can design a linear, 
block, or undulating model (25, 39). Many coaches design programs that are a 
combination of these models, and this is what makes it difficult to truly isolate one 
method versus another (25, 39). Because every periodization model should be linear in 
nature, meaning that the individual is improving in some measurable way over time, and 
because different athletes may need varying volumes and intensities throughout 
different periods of time (that come in blocks), research suggests that an approach that 
combines these models of periodization will be best (39, 40, 41).  
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